Monofunctional bidentate, hydroxy-l,4-naphthoquinone ligands react with diorganotin dichloride and triorganotin chloride, in the molar ratio 2:1 and 1:1 respectively, in refluxing benzene to give corresponding tin (IV) chelate compounds. The newly synthesized chelates have been characterized by IR, 'H, i3 C, "'Sn NMR spectral studies. Semiempirical studies have been performed to understand the regiochemistry of the [4+2] cycloaddition reaction.
Synthesis arid Structural Features of
Organotinnaphtoquinolates And Regiochemistry DX FTIR spectrophotometer in the range 4000-200 cm"'. 'H, l3 C and " y Sn NMR spectra were recorded in CDCl., solution on a JEOL-FX-90Q (90MHz) or Brucker DPX-300 (300 MHz) NMR spectrometers. All calculations have been carried out using MOPAC6 quantum chemical program /8/. The molecular geometries for the reaction of tinnaphthoquinolates with isoprene have been performed on AMI methods. All possible conformations of cycloadducts and corresponding reactants have been studied by performing complete optimization at AMI levels.
Representative method for the preparation of chelate 1
To a methanolic solution of the sodium salt of the ligand {prepared by reaction of sodium (0.138g, 6 .0mmol ) with 5-hydroxynaphthoquinone (1.044g, 6.0mmol ) in refluxing methanol}, a benzene solution of BujSnCl (1.953g, 6.0mmol ) was added and the mixture was refluxed for 6h. The NaCl (0.293g, 5.0mmol) formed during the reaction was filtered off and the solvent was trapped on the vaccum pump to afford a dry coffee-brown crystalline compound (2.3lg, 83%). The other chelates were prepared similarly. Pertinent data are summarised in Table 1 . 
RESULTS AND DISCUSSION
Reactions of methyl , η-butyl and phenyl substituted diorgano-and triorgano-tin chlorides with the sodium salt of bidentate ligand hydroxy-l,4-naphthoquinones (L) in refluxing benzene under anhydrous conditions lead to the formation of chelate complexes of the following type: Since the quinonoid double bond in the chelates (1) remains intact, the chelates (1) were subjected to Diels-Alder cycloaddition with isoprene to produce corresponding |4+2] cycloadducts (2) . However, the Diels-Alder cycloaddition with 2-hydroxy-l,4-naphthoquinolates (2) did not proceed smoothly, probably because a concerted path could not be achieved due to the presence of the bulky tin atom on the quinonoid double bond. All the chelates as well as the cycloadducts have been characterised by spectral data (Table II) . whereas in the case of butyl tin complexes the alkyl tin protons were observed at δ 0.6-0.9 ppm as multiplet.
A multiplet at δ 7.3-7.6 was associated with tin phenyl protons of diphenyltin diquinolates. In all the chelates the quinonoid protons were attributed to the singlet appearing at δ 6.37-7.2 .The aromatic protons of the quinonoid ring appeared as multiplet at δ 7.3-7.5. In the case of cycloadducts the signal for quinonoid proton disappeared, suggesting adduct formation. Olefinic ring protons were seen at δ 5.1-6.25 ppm .
The l3 C NMR spectra (in CDC1 3 ) of dimethyltin and diphenyltin dichloride were compared with the U C NMR of the ligand /13/. It was noticed that the coordinated carbonyl carbon at C-l shifted nearly 50 ppm upfield. In the case of the bulky diphenyl, the chelate displayed a singlet at 136.5 with 'j( ll9 Sn, 13 C) of 50.31
Hz. The C-Sn-C angle may be calculated from this coupling constant using the following relationship/14/:
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The above relation gives a C-Sn-C angle of 81.16°. " y Sn NMR spectra of all these compounds displayed a single resonance in the region δ -150-160 ppm, which is the absorption region for hexa-coordinated (excluding the n-Bu, case which has δ -215-220 ppm) Sn(IV) atom/15/.
In view of the monomeric nature of these chelates and the monofuctional bidentate nature of the ligand moiety as evidenced by the analytical and spectral data, the' following structure (Fig I) , in which central tin atom acquires distorted octahedral geometry, may be assigned to diphenyltin-5-hydroxynapthoquinolate (lc). 
